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PROBLEM TO BE SOLVED: To operate an engine having a high 
compression ratio in a high load region, by producing fuel having 
the octane number higher than that of a fuel fed to a vehicle. 
SOLUTION: Fuel fed from outside to a fuel tank 2 is 
fractionated separately into low and high octane number fuel by 
a fractionator 3. The octane number of low octane number fuel 
is increased by a fuel reformer 10, and the high octane number 
fuel separately fractionated by the fractionator 3, and fuel its 
octane number is increased by the fuel reformer 10, are mixed 
by a ratio for obtaining the octane number needed in 
accordance with an engine load, thereby feeding this mixed fuel 
into an engine 1. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The fuel supply system of the engine characterized by to be constituted so that the fuel with which 
separation fractional distillation of the fuel was carried out at the low octane value fuel and the high octane 
number fuel, refining which raises an octane value to said low octane value fuel which carried out separation 
fractional distillation was performed, this refining was performed, and the octane value was raised, and the 
high octane number fuel obtained with said separation fractional distillation may be mixed by the 
predetermined ratio and an engine may be supplied. 

[Claim 2] While performing refining which carries out separation fractional distillation of the fuel at a low 
octane value fuel and a high octane number fuel, and raises the cetane number to said low octane value fuel 
which carried out separation fractional distillation The fuel with which refining which raises an octane value 
to said high octane number fuel which carried out separation fractional distillation was performed, said 
refining was performed, and the cetane number was raised, The fuel supply system of the engine 
characterized by being constituted so that the fuel with which said refining was performed and the octane 
value was raised may be mixed by the predetermined ratio and an engine may be supplied. 
[Claim 3] the fuel in the reformer which performs said refining, the tank which stores the fuel by which 
refining was carried out by this reformer, and this tank — the fuel which detects description — description — 
a sensor — having — this fuel — description — the fuel supply system of the engine according to claim 1 or 2 
characterized by constituting so that said reformer may be made to circulate through the fuel in said tank 
according to the detection result of a sensor. 

[Claim 4] The fuel supply system of the engine of any one publication of claim 1 -3 characterized by 
constituting so that it may have the tank which stores said mixed fuel and the fuel in this tank may be 
supplied to an engine. 

[Claim 5] The fuel supply system of the engine of any one publication of claim 1-3 characterized by 
constituting so that the fuel in one tank which was equipped with two or more tanks which store the fuel 
mixed by ratio which is mutually different according to an individual, and was chosen from said two or 
more fuel tanks according to the service condition may be supplied to an engine. 

[Claim 6] the mixing ratio of said fuel — the fuel supply system of the engine of any one publication of 
claim 1-5 characterized by setting up a rate according to an engine load. 

[Claim 7] the mixing ratio of said fuel — the fuel supply system of the engine of any one publication of 
claim 1-5 characterized by setting up a rate according to engine standby. 

[Claim 8] The fuel supply system of the engine characterized by being constituted so that the fuel of 
separation and fractional distillation, and a different presentation that reforms and is chosen according to an 
engine OAT may be supplied to an engine based on the difference in a presentation of the supplied fuel from 
the outside. 

[Claim 9] The fuel supply system of the engine according to claim 8 characterized by choosing the content 
of the low-boiling point component of the fuel which said OAT is an OAT at the time of engine start up, and 
is supplied to an engine according to this OAT at the time of start up. 

[Claim 1 0] The fuel supply system of the engine according to claim 8 characterized by choosing the octane 
value of the fuel which said OAT is an OAT in engine usual operational status, and is supplied to an engine 
according to this OAT. 

[Claim 1 1] The fuel supply system of the engine characterized by to change the presentation of the fuel 
which judges the propriety of the fuel supplied to an engine based on engine operability, and is supplied to 
an engine based on this decision result while constituted based on the difference in a presentation of the fuel 
supplied from the outside so that separation and fractional distillation, and a fuel of a presentation that 
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reforms and is different according to at least one side of engine-operation conditions and an environmental 
condition may supply to an engine. 

[Claim 12] The fiiel supply system of the engine according to claim 1 1 characterized by changing one [ at 
least ] criterion of said engine operation conditions and environmental condition which are used in said fuel 
selection based on the decision result of said fuel propriety. 

[Claim 13] The fuel supply system of the engine according to claim 1 1 characterized by being the 
configuration which mixes the fuel of a different presentation and is supplied to an engine, and changing the 
mixed ratio of said fuel based on the decision result of said fuel propriety. 

[Claim 14] The fuel supply system of the engine according to claim 1 1 characterized by changing the 
conditions of said separation, fractional distillation, and refining based on the decision result of said fuel 
propriety, and changing the presentation of the fuel obtained by said separation, fractional distillation, and 
refining. 

[Claim 15] The fuel supply system of the engine of any one publication of claim 11-14 characterized by 
detecting at least one of start-up time amount, stability, and knocking as a parameter which shows the 
operability of said engine. 

[Claim 16] The fuel supply system of the engine of any one publication of claim 11-15 characterized by 
choosing the fuel presentation supplied to an engine according to at least one of the engine load as said 
engine operation conditions or an environmental condition, engine-cooling-water temperature, an engine 
start-up condition, and OATs. 

[Claim 17] The fuel supply system of the engine of any one publication of claim 11-16 characterized by 
resetting the result of said modification in an initial property, and making a change based on engine 
operability make again when the fuel presentation changed based on the decision result of said fuel propriety 
is held until refueling was performed from the exterior, and refueling is performed from the exterior. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel supply system of a configuration of performing 
refining in detail about an engine fuel supply system to the fuel supplied from the outside of a car, and 
supplying an engine. 
[0002] 

[Description of the Prior Art] From the former, after performing refining of a fuel, the fuel supply system 
considered as the configuration supplied to an engine is known (refer to JP,5-3121 15,A and JP,57-46059,A). 

[0003] In what is indicated by said JP,5-3121 15,A, a demarcation membrane separates a gasoline into a low- 
boiling point fuel and a high-boiling point fuel, and it stores in the tank of dedication of said separated low- 
boiling point fuel, and has composition which supplies said low-boiling point fuel to an engine at the time of 
engine start up and operation between the colds. 

[0004] Moreover, in what is indicated by JP,57-46059,A, heavy fuel oil is heated and pyrolyzed, and it 
introduces into a capacitor, and has composition supplied to a diesel power plant by using as fuel oil the 
light oil separated by this capacitor. 
[0005] 

[Problem(s) to be Solved by the Invention] If the octane value of the fuel supplied from the outside is lower 
than a demand, knocking will occur in a heavy load region and it will become impossible by the way, to 
perform operation in a heavy load region, although it will be required that the fuel of an anti-knock high 
high octane value should be used when a compression ratio is highly set up in order to raise engine 
effectiveness. 

[0006] Then, although the refining technique of the above fuels will attract attention In what is indicated by 
said JP,5-3121 15,A Since it aims at separating the good low-boiling point fuel of volatility which was 
suitable at the time of engine start up and operation between the colds, The fuel after the low-boiling point 
fuel was removed is not enough as anti-knock (octane value), either, and when it applied to an engine with a 
high compression ratio, it becomes easy to generate knocking and it may have become impossible to 
perform operation in a heavy load region. 

[0007] Moreover, since it was refining of the fuel by the pyrolysis which is indicated by said JP,57-46059,A 
fundamentally, there was a problem of being inapplicable in the gasoline engine as which the fuel of a high 
octane value is required. 

[0008] Moreover, with the configuration which switches an activity fuel only the condition at the time of 
engine start up and operation between the colds etc., when the demands of an activity fuel differed, for 
example by the case where an OAT is extremely low, the case of being conversely high, etc., it cannot 
respond finely and engine operability cannot be maintained the optimal, but startability may have got worse 
or knocking may have been generated. 

[0009] Furthermore, the presentations of a fuel which are changed with the fuel supplied from the outside, 
and are demanded by dispersion in engine etc. differed, and even if the presentation of the fuel generated by 
separation, fractional distillation, and refining of a fuel chose the fuel in the initialized property, it had the 
case where expected operability was no longer obtained. 

[0010] This invention is made in view of the above-mentioned trouble, and as an octane value is raised 
rather than the fuel supplied from the outside and an engine can be supplied, it enables it to operate the 
engine of a high compression ratio in a full load region, and it aims at enabling it to realize a well head. 
[001 1] Moreover, a suitable fuel can be supplied corresponding to change of an OAT, and it aims at 
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enabling it to aim at reservation and knocking prevention of startability. Furthermore, even if there are 
dispersion and engine dispersion of a fuel which are supplied from the outside, it aims at enabling it to 
supply the fuel with which expected operability is obtained to an engine. 
[0012] 

[Means for Solving the Problem] Therefore, it constituted from invention according to claim 1 so that the 
fuel with which separation fractional distillation of the fuel was carried out at the low octane value fuel and 
the high octane number fuel, refining which raises an octane value to said low octane value fuel which 
carried out separation fractional distillation was performed, this refining was performed, and the octane 
value was raised, and the high octane number fuel obtained with said separation fractional distillation might 
be mixed by the predetermined ratio and an engine might be supplied. 

[0013] According to this configuration, perform refining which raises an octane value to the low octane 
value fuel which carried out separation fractional distillation, it is made to mix with the fuel by which 
separation fractional distillation was carried out as a high octane value component, and an engine is 
supplied. Here, the octane value of composite fuel becomes higher than the octane value of the fuel supplied 
to the car by raising the octane value of the low octane value fuel which are some fuels. 
[0014] In invention according to claim 2, separation fractional distillation of the fuel is carried out at a low 
octane value fuel and a high octane number fuel. The fuel with which refining which raises an octane value 
to said high octane number fuel which carried out separation fractional distillation was performed, said 
refining was performed, and the cetane number was raised while performing refining which raises the cetane 
number to said low octane value fuel which carried out separation fractional distillation, It constituted so 
that the fuel with which said refining was performed and the octane value was raised might be mixed by the 
predetermined ratio and an engine might be supplied. 

[0015] Refining which raises an octane value farther to the high octane number fuel which carried out 
separation fractional distillation of the refining which raises the cetane number to the low octane value fuel 
which carried out separation fractional distillation according to this configuration is performed, the fuel with 
which the cetane number was raised rather than the fuel supplied to the car, and the fuel with which the 
octane value was raised rather than the fuel supplied to the car aire mixed, and an engine is supplied. 
Therefore, a fuel with an octane value higher than the fuel supplied to the car is supplied to an engine by 
making [ many ] the ratio of the fuel with which the fuel with the cetane number higher than the fuel 
supplied to the car was supplied to the engine, and the octane value was raised by making [ many ] the ratio 
of the fuel with which the cetane number was raised. 

[0016] the fuel in the reformer which performs said refining in invention according to claim 3, the tank 
which stores the fuel by which refining was carried out by this reformer, and this tank — the fuel which 
detects description — description — a sensor ~ having — this fuel — description — it constituted so that said 
reformer might be made to circulate through the fuel in said tank according to the detection result of a 
sensor. 

[0017] although the fuel with which refining was performed and an octane value or the cetane number was 
raised is stored in the tank formed apart from the reformer according to this configuration — this tank — a 
fuel — the fuel which the sensor which detects description is formed and is detected by said sensor — when 
description (an octane value or cetane number) does not have desired value, the fuel stored in the tank 
returns to a reformer in order refining perform again. 

[0018] It had the tank which stores said mixed fuel, and it constituted from invention according to claim 4 so 
that the fuel in this tank might be supplied to an engine. According to this configuration, the fuel mixed so 
that it might become the octane value or the cetane number of a demand is once stored in a tank, and the fuel 
in this tank is supplied to an engine. 

[0019] It had two or more tanks which store the fuel mixed by mutually different ratio according to an 
individual, and it constituted from invention according to claim 5 so that the fuel in one tank chosen from 
said two or more fuel tanks according to the service condition might be supplied to an engine. 
[0020] a mixing ratio which the fuel mixed so that it might become the octane value or the cetane number of 
a demand once stores in a tank according to this configuration, but is [ that it should correspond to the 
difference in the desired value by the service condition ] different — a demand [ in / make the fuel mixed by 
the octane value or the cetane number which changes with rates store in a separate tank, and / the 
operational status at that time ] ~ an engine makes supply a fuel from the tank by which the fuel of 
description is stored 

[0021] In invention according to claim 6, it considered as the configuration which sets up the mixed ratio of 
said fUel according to an engine load. According to this configuration, in not requiring a high octane value 
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comparatively in a low load region for knocking evasion, the increase of the ratio of a fuel with a lower 
octane value (the one where the cetane number is higher), and when it carries out and a high octane value is 
comparatively required in a heavy load region for knocking evasion, it increases the ratio of a fuel with a 
higher octane value (field which performs autohesion fire combustion in a low load region). 
[0022] In invention according to claim 7, it considered as the configuration which sets up the mixed ratio of 
said fuel according to engine standby. According to this configuration, in the condition of having fully 
warmed up the engine, since knocking becomes easy to take place, the increase of the ratio of a fuel with a 
higher octane value, and when it carries out and the evaporation engine performance of the fuels at the time 
of engine start up and operation between the colds etc. gets worse, the ratio of a fuel with the lower octane 
value which is a low-boiling point comparatively is increased. 

[0023] Based on the difference in a presentation of the fuel supplied from the outside, it constituted from 
invention according to claim 8 so that separation and fractional distillation, and a different fuel of a 
presentation that reforms and is chosen according to an engine OAT might be supplied to an engine. 
[0024] According to this configuration, the fuel supplied to an engine according to an engine OAT (intake- 
air temperature) is chosen, and the fuel corresponding to the difference in the demand fuel by the height of 
an OAT is supplied to an engine. 

[0025] In invention according to claim 9, said OAT is an OAT at the time of engine start up, and it 
considered as the configuration which chooses the content of the low-boiling point component of the fuel 
supplied to an engine according to this OAT at the time of start up. 

[0026] According to this configuration, even if it is at the same cold start-up time, the content of the low- 
boiling point component of the fuel supplied to an engine by the OAT at that time is chosen, for example. In 
invention according to claim 10, said OAT is an OAT in engine usual operational status, and it considered as 
the configuration which chooses the octane value of the fuel supplied to an engine according to this OAT. 
[0027] According to this configuration, the octane value of the fuel supplied to an engine on the conditions 
that the OAT knocking becomes easy to generate is high, and the conditions that the OAT which knocking 
cannot generate comparatively easily is low is changed. 

[0028] While constituted based on the difference in a presentation of the fuel supplied from the outside so 
that separation and fractional distillation, and a fuel of a presentation that reforms and is different according 
to at least one side of engine-operation conditions and an environmental condition may supply to an engine, 
the propriety of the fuel supplied to an engine based on engine operability judged, and it considered in 
invention according to claim 1 1 as the configuration which changes the presentation of the fuel supplied to 
an engine based on this decision result. 

[0029] According to this configuration, the presentation of the fuel supplied to an engine is changed 
according to engine operation conditions, such as an engine load, water temperature, and a start-up 
condition, and environmental conditions, such as an OAT, but it judges whether the fuel currently then 
supplied to the engine based on engine operability is optimal fuel, and when it is the unsuitable fUel with 
which expected operability is not obtained, the presentation of the fuel supplied to an engine is changed into 
a more suitable thing. 

[0030] In invention according to claim 12, it considered as the configuration which changes one [ at least ] 
criterion of said engine operation conditions and environmental condition which are used in said fuel 
selection based on the decision result of said fuel propriety. 

[0031] According to this configuration, the fuel which compares the engine operation conditions or 
environmental condition, and criterion at that time, and is supplied to an engine is determined, but if it is 
judged that the fuel supplied to the engine according to this decision is unsuitable, the criterion of engine 
operation conditions or an environmental condition will be changed so that a fuel which is different when it 
is the same conditions may be chosen. 

[0032] In invention according to claim 13, it is the configuration which mixes the fuel of a different 
presentation and is supplied to an engine, and considered as the configuration which changes the mixed ratio 
of said fuel based on the decision result of said fuel propriety. 

[0033] It is changed into the mixed ratio used as an octane value from which expected operability is 
obtained when the octane value of the fuel supplied to an engine adjusts by mixing the fUel with which 
octane values differ, for example according to this configuration. Moreover, a different fuel will be supplied 
even if it is the case where are changing a mixed ratio in the configuration which performs fuel selection, 
and the same tank is chosen by choosing the tank on which store the mixed fuel in a tank and fuel supply is 
made to perform. 

[0034] In invention according to claim 14, it considered as the configuration which changes the conditions 
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of said separation, fractional distillation, and refining based on the decision result of said fuel propriety, and 
changes the presentation of the fuel obtained by said separation, fractional distillation, and refining. 
[0035] If it is judged that the fuel currently supplied to the engine based on engine operation nature is 
unsuitable according to this configuration, the presentation of the fuel which changes the conditions of 
separation, fractional distillation, and refining, and is obtained by separation, fractional distillation, and 
refining will be changed, and the fuel supplied to an engine will be changed, therefore — for example, said 
mixing ratio — even when a rate is the same, the presentation of the fuel obtained as a result of mixing will 
change. 

[0036] In invention according to claim 15, it considered as start-up time amount, stability, and the 
configuration that detects at least one of knocking as a parameter which shows the operability of said 
engine. When the start-up time amount which is the time amount from initiation of fuel supply to complete 
explosion, for example is unfairly long according to this configuration (for example, when the engine 
stability detected as fluctuation of an engine revolution is bad) and knocking occurs, it judges that an 
activity fuel is unsuitable and start-up time amount is shortened, and an activity fuel is changed so that 
generating of the increase of engine stability and knocking can be avoided. 

[0037] In invention according to claim 16, it considered as the configuration which chooses the fuel 
presentation supplied to an engine according to at least one of the engine load as said engine operation 
conditions or an environmental condition, engine-cooling-water temperature, an engine start-up condition, 
andOATs. 

[0038] According to this configuration, based on an engine load, engine-cooling- water temperature, an 
engine start-up condition, an OAT, etc., the octane value of a fuel, the content of a low-boiling point 
component, etc. are set up. In a heavy load field, also at the time of start up, a high octane value is required 
for knocking evasion, the fuel containing many low-boiling point components is required at the time of low 
warming-up of a circulating water temperature, the demand of a low-boiling point component is high, and 
when an OAT is high, a high octane value is required for knocking evasion. 

[0039] In invention according to claim 17, when the fuel presentation changed based on the decision result 
of said fuel propriety was held until refueling was performed from the exterior, and refueling was performed 
from the exterior, it considered as the configuration to which reset the result of said modification in an initial 
property, and a change based on engine operability is made to make again. 

[0040] If the presentations of the fuel which according to this configuration the fuel was supplied from the 
exterior and was this supplied differ, even if it makes separation, fractional distillation, and refining perform 
on the same conditions It becomes a fuel which the presentations of the fuel generated come to differ, and is 
different even if it similarly sets up a mixed ratio, the fuel which the fuel presentation in the tank which 
stores separation and fractional distillation, and the fuel (or fuel which mixed these) by which refining was 
carried out will also change, and should be supplied to engine operation conditions or an environmental 
condition — a mixing ratio — a demand fuel is supplied [ stop / ********** ] even if it specifies through a 
rate or a tank. Then, the selection fuel based on operability is made to change again, the fuel newly supplied 
from the outside is suited, and a fuel is chosen. 
[0041] 

[Effect of the Invention] even if it can make an engine supply the fuel with an octane value higher than the 
fuel supplied to a car according to invention according to claim 1 now and is the engine of a high 
compression ratio — generating of knocking in a heavy load region — avoidable — with — ****-- it is 
effective in a well head being realizable. 

[0042] While being able to supply a fuel with an octane value higher than the fuel supplied to a car to an 
engine according to invention according to claim 2 A fuel with the cetane number higher than the fuel 
supplied to a car can be supplied to an engine. In a low load region, combustion stability is raised by 
supplying the fuel of the high cetane number, and generating of knocking is avoidable by supplying the fuel 
of a high octane value, and even if it is the engine of a high compression ratio, there is effectiveness of the 
ability to make it operate in a full load region in a heavy load region. 

[0043] According to invention according to claim 3, when refining is inadequate, this can be detected, 
refining can be made to perform again and it is effective in the ability to carry out refining to the fuel of the 
description corresponding to a demand certainly. 

[0044] According to invention according to claim 4, it is effective in the ability to supply the fuel of the 
description of a demand to an engine stably by making the fuel which mixed the fuel with which 
descriptions differ and was generated once store in a tank. 

[0045] making a tank store the fuel mixed by different ratio according to an individual according to 
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invention according to claim 5 — the fuel of the description of a demand — stable — an engine — it can 
supply ~ and a demand — it is effective in the ability to respond with the sufficient response to a switch to 
description. 

[0046] It is effective in the ability to raise combustion stability by supplying the fuel with the cetane number 
higher than the fuel which can supply the fuel of different description according to an engine load to an 
engine, supplies a fuel with an octane value higher than the fuel especially supplied to a car in a heavy load 
region, and can avoid knocking, or is supplied to a car in a low load region according to invention according 
to claim 6. 

[0047] While according to invention according to claim 7 supplying the fuel of a low-boiling point to an 
engine during warming-up and securing the evaporation engine performance, after the completion of 
warming-up is effective in the ability to control generating of knocking by supplying the fuel of a high 
octane value. 

[0048] the difference in the demand fuel [ according to invention according to claim 8 ] by the OAT — 
corresponding ~ a suitable fuel — an engine — it can supply — with --**** — it is effective in engine 
operability being maintainable good, even if an OAT changes. 

[0049] According to invention according to claim 9, the low-boiling point component of the fuel supplied to 
an engine at the time of start up with a low OAT is made [ many ], and it is effective in startability being 
securable. 

[0050] According to invention according to claim 10, when an OAT is high and it is easy to generate 
knocking, a fuel with a high octane value is supplied to an engine, and it is effective in the ability to prevent 
generating of knocking beforehand. 

[0051] According to invention according to claim 11, even if the fitness of fuel selection can be judged, it 
can make an engine supply a more suitable fuel and there are aging and various dispersion factors, it is 
effective in engine operability being maintainable to best. 

[0052] According to invention according to claim 12, the fuel chosen to an engine service condition and an 
engine environmental condition is changed into a more suitable fuel, and it is effective in the ability to 
supply the optimal fuel now to an engine for every conditions. 

[0053] according to invention according to claim 13, engine operability is improved — as — the mixing ratio 
of a fuel ~ the presentation of the fuel which a rate is changed and is supplied to an engine — said mixing 
ratio — since it changes according to a rate, it is effective in the ability to fit finely the presentation of the 
fuel chosen to an engine service condition and an engine environmental condition. 
[0054] changing the conditions of separation, fractional distillation, and refining according to invention 
according to claim 14 — a mixing ratio ~ in modification of a rate, the fuel of the presentation which is not 
acquired can be supplied now to an engine, and it is effective in the ability to certainly respond also to a big 
change of the presentation demanded from an engine service condition and an engine environmental 
condition. 

[0055] According to invention according to claim 15, it is effective in raising startability and stability and 

being able to avoid generating of knocking by modification of the fuel supplied to an engine. . 

[0056] According to invention according to claim 16, on the conditions as which a high octane number fuel 

is supplied, and the volatility of a fuel is required, the fuel containing many low-boiling point components 

can be made to supply, and startability and combustion stability are raised, and it is effective in generating 

of knocking being avoidable with the conditions which knocking tends to generate. 

[0057] According to invention according to claim 17, even if the presentation of the fuel obtained by 

separation, fractional distillation, and refining changes with new refueling from the outside, there is 

effectiveness of the ability to make now the fuel of the presentation corresponding to an engine service 

condition and an engine environmental condition supply with a sufficient precision. 

[0058] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
drawing. Drawing 1 shall be system configuration drawing of the engine in which the gestalt of the 1 st 
operation is shown, and an engine 1 shall be set as a compression ratio higher than the compression ratio of 
the usual gasoline engine. 

[0059] A fuel tank 2 is for storing the fuel supplied to a car, and is connected with the fractional distillation 
machine 3 which has the fractional distillation function of a fuel. Moreover, the high-octane-number-fuel 
tank 4 and the low octane value fuel tank 5 in which the fuel distillled fractionally is stored are tied to the 
fractional distillation machine 3. 

[0060] The fuel reformer 10 is installed in said low octane value fuel tank 5, and conditions required for 
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refining are prepared, said high-octane-number-fuel tank 4 and the low octane value fuel tank 5 ~ a fuel — a 
mixing ratio — it connects with the rate regulator 7 — having — a fuel — a mixing ratio — the rate regulator 7 
is connected with the tank 6 for fuel supply through the pump 8 for fuel mixing. 

[0061] Said tank 6 for fuel supply is connected to the fuel supply system (fuel injection valve) of an engine 
1 through the pump 9 for fuel supply. With said fractional distillation vessel 3, a fuel is distillled fractionally 
according to a boiling range, the ftiel of a boiling range in which it is shown that it is a fuel with a high 
octane value is supplied to the high-octane-number- fuel tank 4, and the fuel of other boiling ranges is 
supplied to the low octane value fuel tank 5. In the gestalt of this operation, a boiling range is classified into 
three as shown in drawing 2 , distills fractionally the fuel of the 90 degrees C - 150 degrees C boiling range 
which contains many components with a high octane value among boiling ranges as a fuel with a high 
octane value, and takes it out. 

[0062] Next, an operation is explained. Makeup of a fuel to a car is performed to a fuel tank 2, and it is 
stored in this fuel tank 2. The fuel stored in the fuel tank 2 is introduced in the fractional distillation machine 
3 according to the throughput of the fractional distillation machine 3, and can apply the heat with which a 
fuel temperature becomes 1 50 degrees C. It is cooled to 90 degrees C after that, and the fuel of 90 degrees C 
-150 degrees-C range of boiling points condensed by this cooling is supplied to the high-octane-number- 
fuel tank 4, and the fuel of 150 degrees C or less of boiling points which evaporated with this heating is 
stored. 

[0063] On the other hand, the still lower fuel of the boiling point and the fuel of 150 degrees C or more of 
boiling points are supplied to the low octane value fuel tank 5, and are stored. Since a common fuel has a 
low octane value in the low field of the boiling point, and a high field and the octane value is high in the 90 
degrees C - 150 degrees-C range of boiling points as shown in drawing 2 , it is separable into the fuel with 
which a fuel is distillled fractionally with the above-mentioned procedure, and octane values differ. In 
addition, the boiling range of a high octane value is not limited to the range of 90 degrees C - 1 50 degrees C, 
and should be suitably set up according to a actual activity fuel and a actual octane number requirement. 
Moreover, you may be the configuration which separates the fuel of 90 degrees C or less of boiling points as 
a low octane value fuel, and makes except [ its ] a high octane number fuel simple. 
[0064] In the fuel reformer 10 in the low octane value fuel tank 5, a low octane value fuel receives 
conversion, such as a polymerization, according to an operation of a catalyst and heat, and is changed into a 
fuel with a high octane value. However, the octane value of the fuel in which refining was carried out by 
said fuel reformer 10 is lower than the fuel which is separated by the fractional distillation machine 3 and 
stored in the high-octane-number-fuel tank 4. 

[0065] The case where thermal reforming and a catalyst are used for what refining of the fuel which raises 
said octane value specifically performs pyrolysis of naphtha, and is performed with a non-catalyst is called 
catalytic reforming (refer to 249th page - the issuance "petroleum encyclopedia (4th edition)" 253rd page on 
Asakura Publishing Co., Ltd. August 20, Showa 45). Here, in order to raise an octane value depending on 
the molecular structure of the fuel with which the high component of the boiling point of an aroma group 
system receives refining since an octane value is raised when a part of molecular structure receives 
decomposition and molecular weight falls, average molecular weight may fall. 

[0066] In addition, although it is also possible to carry out refining of the fuel supplied to the car by the 
direct fuel reformer, without separating into a high octane number fuel and a low octane value fuel with said 
fractional distillation vessel 3 In the condition that what has a high octane value is mixed If the octane value 
of the low octane value fuel distillled fractionally with the fractional distillation vessel 3 as mentioned above 
is raised by the fuel reformer, refining which raises an octane value can be made to perform efficiently, 
since the effectiveness (the amount of refining per unit time amount) of a fuel reformer worsens. 
[0067] the high octane number fuel stored in the separate tank according to the above operation and the 
refining high octane number fuel which is less than the octane value of the fuel of 90 degrees C - 1 50 
degrees-C range of boiling points although changed into the fuel with a high octane value by the fuel 
reformer 1 0 become the octane value needed by the engine service condition — as — a fuel — a mixing ratio - 
- with the rate regulator 7, the flow rate from each tank is adjusted, it mixes, and the tank 6 for fuel supply is 
supplied with the pump 8 for fuel mixing. And engine 1 HE supply of the fuel in the tank 6 for fuel supply is 
carried out through the pump 9 for fuel supply. 

[0068] the fuel according to the service condition of said engine — a mixing ratio — adjustment of a rate is 
performed based on the octane number requirement for the knocking evasion which changes according to an 
engine load and an engine speed (rpm) (refer to drawing 3 ). That is, by the low load, for knocking evasion, 
when an octane number requirement is comparatively low, the rate of a refining high octane number fuel is 
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increased, and an engine service condition makes [ many ] the rate of the high octane number fuel of 90 
degrees C - 150 degrees-C range of boiling points, when [ that an engine load is expensive ] the octane 
number requirement for knocking evasion is comparatively high. 

[0069] In addition, the fuel oil consumption determined in consideration of the parameter of various engine 
conditions based on a throttle opening and the opening of this throttle as an approach of detecting an engine 
load is suitable. 

[0070] the mixing ratio of a different fuel by which fractional distillation refining was carried out — the fuel 
which adjusts a fuel flow from each tank with the signal by which adjustment of a rate is outputted from a 
computer 21 according to engine loaded condition etc. — a mixing ratio — it carries out by controlling the 
bulb of the rate regulator 7. 

[0071] The detecting signal from an ignition-timing sensor, an inhalation air content sensor, an accelerator 
opening sensor, a pump angle-of-rotation sensor, a crank angle sensor, a coolant temperature sensor, etc. is 
inputted into said computer 21. 

[0072] Here, although both a fuel with the boiling point lower than 90 degrees C by which separation 
fractional distillation is carried out with said fractional distillation vessel 3, and the fuel of 150 degrees C or 
more of boiling points are low octane value fuels, the low octane value fuel tank 5 in which said fuel 
reformer 10 is installed can consider a fuel with the boiling point lower than 90 degrees C as the 
configuration which makes it store in the tank for low-boiling points formed independently. In this case, 
when the fuel quantity to be stored in the tank for low-boiling points becomes more than predetermined 
when the fuel reformer 1 0 is not formed in the tank for low-boiling points but there is no supply demand of 
a low-boiling point fuel or, it is good to also pay a fuel with the boiling point lower than 90 degrees C to the 
low octane value fuel tank 5. 

[0073] And it is immediately after the time of engine start up, and start up, and since it is better than the fuel 
with which evaporation of a fuel is supplied to a car if the fuel in said tank for low-boiling points is supplied 
during engine warming-up at an engine when engine temperature is low namely, the fuel adhesion to a 
combustion chamber wall surface etc. is controlled, combustion is performed good, and the exhaust air 
engine performance is improved. 

[0074] Moreover, since it becomes easy to generate knocking, after the engine completion of warming-up 
should just adjust the mixed ratio of a refining high octane number fuel and the high octane number fuel of 
90 degrees C - 150 degrees-C range of boiling points so that it may become the octane value demanded 
according to an engine load as mentioned above. 

[0075] In addition, engine standby can be judged based on an engine circulating water temperature. Drawing 
4 is system configuration drawing of the engine in which the gestalt of the 2nd operation is shown. Although 
considered as the configuration which was shown in drawin g 1 and by which the fuel reformer 1 0 is 
installed in the low octane value fuel tank 5 with the gestalt of the 1st operation With the gestalt of the 2nd 
operation shown in drawing 4 , while the low octane value fuel tank 5 and the fuel reformer 10 are installed 
independently The fuel circulating pump 12 and fuel circulating flow way system which circulate a fuel 
between the low octane value fuel tank 5 and the fuel reformer 10 are installed, and the fuel reformer 10 is 
tied to the fractional distillation machine 3. moreover — the low octane value fuel tank 5 - a fuel — 
description — a sensor 1 1 is installed. 

[0076] Except the configuration described above, it is the same as the gestalt of the 1 st operation, and the 
fuel stored in the fuel tank 2 is introduced into the fractional distillation machine 3, with this fractional 
distillation vessel 3, it separates into a high octane number fuel and a low octane value fuel based on the 
difference in a boiling range, a high octane number fuel is stored in the high-octane-number-fuel tank 4, and 
** and a low octane value fuel are sent to the fuel reformer 10. And by the fuel reformer 10, the fuel by 
which refining was carried out to the high octane value is sent to the low octane value fuel tank 5, and is 
stored, the high octane number fuel from the high-octane-number-fuel tank 4, and the refining high octane 
number fuel from the low octane value fuel tank 5 ~ a fuel — a mixing ratio — the rate regulator 7 — a 
mixing ratio : - a rate being adjusted, the tank 6 for fuel supply is supplied with the pump 8 for fuel mixing, 
and engine 1 HE supply of the fuel in the tank 6 for fuel supply is carried out through the pump 9 for fuel 
supply. 

[0077] as an operation peculiar to the gestalt of implementation of the above 2nd here — a fuel — 
description, when the presentation (octane value) of the fuel in the low octane value fuel tank 5 detected by 
the sensor 1 1 is not the set point While a circulating pump 12 operates with the directions from a computer 
21, the fuel in the low octane value fuel tank 5 circulates to the fuel reformer 10 and refining is performed 
again, the check of the conditioning of the fuel reformer 10 is performed and renewal of said refining 
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conditions is performed. 

[0078] Drawing 5 is system configuration drawing of the engine in which the gestalt of the 3rd operation is 
shown, with the gestalt of this 3rd operation, like the gestalt of said 2nd operation, while the low octane 
value fuel tank 5 and the fuel reformer 10 are installed independently, two tanks 6 A and 6B for fuel supply 
prepare — having — this — the tank change bulb 22 for switching to any of two tanks 6A and 6B for fuel 
supply composite fuel is supplied is formed. Moreover, said two tanks 6A and 6B for fuel supply are 
connected to the fuel change bulb 23 through the supercharging pumps 21 A and 2 IB for fuel supply, 
respectively, and the fuel of either of the two tanks 6A and 6B for ftiel supply is supplied to an engine 1 
through the pump 9 for fuel supply by said fuel change bulb 23. 

[0079] Except the configuration described above, it is the same as the gestalt of the 1 st operation, and the 
fuel stored in the fuel tank 2 is introduced into the fractional distillation machine 3, with this fractional 
distillation vessel 3, it separates into a high octane number fuel and a low octane value fuel based on the 
difference in a boiling range, a high octane number fuel is stored in the high-octane-number-fiiel tank 4, and 
a low octane value fuel is sent to the fuel reformer 10. And by the fuel reformer 10, the fuel by which 
refining was carried out to the high octane value is sent to the low octane value fuel tank 5, and is stored, the 
high octane number fuel from the high-octane-number- fuel tank 4, and the refining high octane number fuel 
from the low octane value fuel tank 5 — a fuel ~ a mixing ratio — the rate regulator 7 — a mixing ratio — the 
tanks 6A and 6B for fuel supply are supplied with the pump 8 for fuel mixing, a rate being adjusted. 
[0080] while storing the fuel (a different mixing ratio the fuel of a rate) of an octane value which is alike to 
two tanks 6A and 6B for fuel supply as an operation peculiar to the gestalt of implementation of the above 
3rd, respectively, and is different here, a fuel change bulb 23 switches that one fuel of two tanks 6A and 6B 
for fuel supply should supply to an engine based on the octane value demanded according to an engine 
service condition (load). 

[0081] for example, — the case where the fiiel of a high octane value is stored rather than tank 6B for fuel 
supply to tank 6A for fuel supply — a fuel — a mixing ratio — the rate regulator 7 is set up so that the rate of 
the fuel quantity from the high-octane-number-fuel tank 4 may become larger than the rate of the fuel 
quantity from the low octane value fuel tank 5, and composite fuel is supplied to tank 6A for fuel supply by 
said tank change bulb 22 at this time, moreover, composite fuel supplies to tank 6B for fuel supply by said 
tank change bulb 22 — having - making - this time — a fuel — a mixing ratio - the rate regulator 7 
increases the rate of the fuel quantity from the low octane value fuel tank 5 relatively while decreasing the 
rate of the fuel quantity from the high-octane-number- fuel tank 4. 

[0082] By the low load, for knocking evasion of an engine service condition and when an octane number 
requirement is comparatively low The fuel of comparatively a low octane value which switches the fuel 
change bulb 23 and is stored in tank 6B for fuel supply is supplied to an engine 1 . When [ that an engine 
load is expensive ] the octane number requirement for knocking evasion is comparatively high, the fuel of 
comparatively a high octane value which switches the fuel change bulb 23 and is stored in tank 6A for fuel 
supply is supplied to an engine 1 . 

[0083] Since the volume in the fuel line from which the octane value from the fuel change bulb 23 to an 
engine 1 changes is very small according to the fuel-supply system of the above-mentioned configuration, 
the change of a quick fuel is possible to change of a service condition, and since mixed formation of the fuel 
of an octane number requirement is carried out and it is made to store in each fuel tank, the fuel of an octane 
number requirement can be supplied stably beforehand. 

[0084] in addition, like the gestalt of the 2nd operation which is shown in above-mentioned drawing 5 and 
which is shown in drawing 4 in the gestalt of the 3rd operation the fuel circulating pump 12 made to 
circulate through a fuel between the low octane value fuel tank 5 and the fuel reformer 10 — and A sensor 1 1 
is installed, the fuel which detects the fuel presentation in the low octane value fuel tank 5 — description — a 
fuel — description — when the presentation of the fuel in the low octane value fuel tank 5 detected by the 
sensor 1 1 is not the set point, it is good also as a configuration to which circulate through the fuel in the low 
octane value fuel tank 5 to the fuel reformer 1 0, and refining is made to carry out again. 
[0085] Drawing 6 is system configuration drawing of the engine in which the gestalt of the 4th operation is 
shown, in the gestalt of this 4th operation, the high-octane-number-fuel tank 4 and the low octane value fuel 
tank 5 in which the fuel distillled fractionally into the fractional-distillation machine 3 is stored tie - having 
- the fuel of these high-octane-number-fuels tank 4 and the low octane value fuel tank 5 - respectively ~ a 
fuel — a mixing ratio — the configuration which the flow of [ configuration ] is controlled by the rate 
regulator 7, and is supplied to the tank 6 for fuel supply through the pump 8 for fuel mixing is the same as 
that of the gestalt of the 1st operation. On the other hand, in the gestalt of the 4th operation, the fuel 
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reformers 10A and 10B which perform refining different, respectively are installed in the high-octane- 
number- fuel tank 4 and the low octane value fuel tank 5. 

[0086] Here, said fuel reformer 10A reforms more the low octane value component of the fuel in the high- 
octane-number-fuel tank 4 to the fuel of a high octane value by the denaturation of the polymerization by 
operation of a catalyst and heat etc. Moreover, said fuel reformer 10B reforms the fuel in the low octane 
value fuel tank 5 to the fuel of the high cetane number by the denaturation of the polymerization by 
operation of a catalyst and heat etc. 

[0087] And according to the service condition of an engine 1 , the flow of [ the high octane number fuel in 
the high-octane-number- fuel tank 4 and the high cetane number fuel in the low octane value fuel tank 5 ] is 
controlled by said fuel mixing ratio regulator 7, they are mixed by the mixed ratio according to a service 
condition, the tank 6 for fuel supply is supplied, and an engine 1 is supplied through the pump 9 for fuel 
supply. While the service condition of an engine 1 specifically increases the rate of a high cetane number 
fuel in the field which performs autohesion fire combustion with a light load, in the field which performs 
jump spark ignition highly, a load increases the rate of a high octane number fuel, and supplies an engine 1 . 
[0088] In addition, like the configuration which is shown in above-mentioned drawin g 6 and which is shown 
in drawing 4 and 5 in the gestalt of the 4th operation, while preparing the fuel reformers 10A and 10B, and 
the high-octane-number- fuel tank 4 and the low octane value fuel tank 5 according to an individual Between 
fuel reformer 10A and the high-octane-number- fuel tank 4, moreover, between fuel reformer 10B and the 
low octane value fuel tank 5 When the fuel circulating pump made to circulate through a fuel is formed, 
respectively and the octane value of the fuel in the high-octane-number- fuel tank 4 and the cetane number of 
the fuel in the low octane value fuel tank 5 have not become the set point, it is good also as a configuration 
which makes the fuel reformers 10A and 10B circulate through a fuel. 

[0089] Drawing 7 is system configuration drawing of the engine in which the gestalt of the 5th operation is 
shown. The fuel tank 24 for start up is formed, and the gestalt of this 5th operation is constituted so that a 
fuel can be supplied to an engine 1 through the fuel change bulb 23 also from this fuel tank 24 for start up, 
while being constituted to the gestalt of the 3rd operation shown in drawing 5 so that a fuel can be supplied 
to an engine 1 through the fuel change bulb 23 from a fuel tank 2. That is, it is constituted so that an engine 

1 can be made to supply a fuel by the fuel change bulb 23 from one tank chosen from four tanks of the tanks 
6 A and 6B for fuel supply, the fUel tank 24 for start up, and a fuel tank 2. 

[0090] Here, since the fuel of a presentation different, respectively is stored in said four tanks, the fuel 
supplied to an engine 1 will be chosen by selection of the tank by the fuel change bulb 23. 
[0091] The component with the lowest boiling point in a fuel is stored in said fuel tank 24 for start up by 
actuation shown below. First, the fuel introduced into the fractional distillation machine 3 from the fiiel tank 

2 is heated so that temperature may become about 40 degrees C, it is cooled after that, and the fuel (low- 
boiling point component) of 40 degrees C or less of boiling points condensed by this cooling is supplied to 
said fuel tank 24 for start up, and the fuel of 40 degrees C or less of boiling points which evaporated with 
this heating is stored. 

[0092] Next, the heat with which a fuel temperature becomes about 150 degrees C can be applied. The fuel 
(in detail fuel of 40 degrees C - 150 degrees C of boiling points) of 1 50 degrees C or less of boiling points 
which evaporated with this heating is cooled to 90 degrees C after that, the fuel of 90 degrees C - 150 
degrees-C range of boiling points condensed by this cooling is supplied to the high-octane-number- fuel tank 
4, and is stored, and, as for a fuel 150 degrees C or more, the fuel and the boiling point whose boiling point 
which remains is 40-90 degrees C are sent to the fuel reformer 1 0. 

[0093] And the fuel with which refining was carried out by the fuel reformer 10, and the octane value 
became high is sent to the low octane value fuel tank 5, and is stored, the fuel for said high-octane-number- 
fuel tank 4 and the fuel of said low octane value fuel tank 5 have a mixed ratio adjusted by said fuel mixing 
ratio regulator 7, and are mixed, and the composite fuel of a mutually different mixed ratio is stored in the 
tanks 6A and 6B for fuel supply. 

[0094] Here, the situation of the selection control of the supply fuel in the gestalt of implementation of the 
above 5th is explained according to the flow chart of drawing 8 - drawing 1 1 . In the flow chart of drawing 
8 , if an ignition switch is turned on (step SI), it will progress to henceforth [ step S2 ], and the fuel used at 
the time of start up (under cranking and warming-up) will be chosen (selection of the tank on which fuel 
supply is made to perform). 

[0095] At step S2, it distinguishes whether the circulating water temperature at the time of an ignition switch 
being turned on is lower than laying temperature (for example, 40 degrees C). When it is judged that a 
circulating water temperature (engine temperature) is lower than laying temperature, and it is at the cold 
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start-up time, it progresses to step S3 and the OAT (engine intake-air temperature) detected by the OAT 
sensor distinguishes whether it is lower than laying temperature. 

[0096] the fuel component with the lowest boiling point of which it is start up between the colds, and ** 
also progresses to step S4 and is stored in said fuel tank 24 for start up when an OAT is lower than laying 
temperature is supplied to an engine 1 ~ making - making — the volatility of a fuel - securing - with — 
**** good start up is obtained. 

[0097] It progresses to step S5, and while a component with the lowest boiling point is included, it is made 
to make an engine 1 supply the fuel in the fuel tank 2 also containing the higher component of the boiling 
point (car supply fuel), when an OAT is more than laying temperature although it is start up between the 
colds on the other hand. 

[0098] Moreover, when a circulating water temperature is more than laying temperature, it progresses to 
step S6 and the fuel of the low octane value currently stored in tank 6B for fuel supply is supplied to an 
engine 1 . 

[0099] Although the fuel of the low octane value currently stored in said tank 6B for fuel supply does not 
contain a component with the lowest boiling point, it can secure sufficient startability required at the time of 
the start up whose circulating water temperature it is a fuel containing more low components of the boiling 
point, and is more than laying temperature to the fuel of the high octane value currently stored in tank 6A 
for fuel supply. 

[0100] If the routine which performs modification study of the fuel used at the time of start up is shown and 
start up is completed while judging the propriety of the fuel used at the time of start up (step SI 1), the flow 
chart of drawing 9 will progress to step SI 2, and will distinguish whether the time amount (for example, 
time amount until it results [ from fuel-supply initiation ] in complete explosion) which start up took is 
shorter than the setup time. 

[0101] When start-up time amount is shorter than the setup time, it progresses to step S13 and the parameter 
(parameter which shows that stability is so low that a numeric value is high) which shows the engine 
stability under warming-up distinguishes whether it is smaller than the set point. 

[0102] In addition, as a parameter which shows said engine constancy, fluctuation of an engine revolution 
and fluctuation of combustion pressure can be used. When the parameter which shows engine constancy is 
smaller than the set point, further, it progresses to step S14 and the existence of knocking generating is 
distinguished based on the detecting signal of a knock sensor (when engine operation is stable). 
[0103] And when it is judged that there is no generating of knocking, start-up time amount is short, when 
the stability after start up is good and generating of knocking does not have it, either, there is no error in 
selection of the fuel at the time of start up, and it is judged as what has supplied the fuel of a suitable 
presentation to the engine 1, it progresses to step SI 5, and the selection condition of a fuel is held as it is at 
the time of start up. 

[0104] On the other hand, when at least one of three conditions of step SI 2 - step SI 4 is not filled, it 
progresses to step SI 6 and setting out which changes the activity fuel in the same temperature conditions 
provisionally is performed. 

[0105] For example, the supply fuel in the same next temperature conditions is changed into either the fuel 
for start up, or a car supply fuel by any on the temperature conditions which supply tank 6B for fuel supply 
(low octane value fuel) to an engine, when start-up time amount is long, or stability is bad and the OAT at 
that time is made to judge at said step S3, shall be chosen between the fuel for start up, or a car supply fuel. 
[0106] Moreover, on the temperature conditions to which a car supply fuel is supplied, start-up time amount 
is long, or when stability is bad, the supply fuel in the same next temperature conditions is changed into the 
fuel for start up. 

[0107] Furthermore, although start-up time amount is short and stability is good, when knocking occurs on 
the temperature conditions which supply the fuel for start up, the supply fuel in the same next temperature 
conditions is changed into a car supply fuel. 

[0108] When it is made to start actually with the fuel after changing at the time of start up on the same 
temperature conditions, and the (step SI 7), The engine operation nature at the time of the start up is checked 
like said step S12 - step SI 4 in step SI 8 - step S20. When start up which fulfills said three conditions is 
performed, it progresses to step S21, and the conditions (criterion of water temperature or outside air 
temperature) of the fuel selection in the flow chart of drawing 8 are amended so that the fuel after 
modification may be chosen. 

[0109] For example, on the temperature conditions as which a car supply fuel is chosen, by supplying the 
fuel for start up, when compaction of start-up time amount etc. is possible, the set point (criterion) made to 
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compare with an OAT in said step S3 is corrected more highly, and the fuel for start up is chosen. On the 
contrary, on the temperature conditions as which the fuel for start up is chosen, when generating of 
knocking can be prevented by supplying a car supply fuel, the set point made to compare with an OAT in 
said step S3 is corrected lower, and a car supply fuel is chosen. 

[0110] Moreover, on the circulating-water- temperature conditions as which a low octane value fuel (fuel in 
tank 6B for fuel supply) is chosen, by supplying a car supply fuel or the fuel for start up, when compaction 
of start-up time amount etc. is possible, the set point (criterion) made to compare with a circulating water 
temperature in said step S2 is corrected more highly, and a car supply fuel or the fuel for start up is chosen. 
[01 1 1] By changing the selection condition (decision value of a circulating water temperature or an OAT) of 
a fuel as mentioned above at the time of start up, at the time of start up, the selection condition of a fuel can 
suit an object engine and an activity fuel, and the fuel which can obtain good engine operation nature at the 
time of start up can be supplied now to an engine. 

[0112] In addition, a low octane value fuel (fuel in tank 6B for fuel supply) is set on the temperature 
conditions supplied to an engine. When the stability immediately after start up is bad in start-up time amount 
being long, only a predetermined value increases the rate of the fuel from the low octane value fuel tank 5 
when supplying composite fuel in tank 6B for fuel supply. Even if it makes it increase to the maximum rate 
defined beforehand, when startability is not improved, you may make it change a fuel into the fuel for start 
up, or a car supply fuel. 

[01 13] If selection of the fuel under usual operation after start up is shown and warming up is completed 
(step S21), the flow chart of drawing 10 will progress to step S22, and will distinguish whether an OAT is 
lower than laying temperature. 

[0114] When OATs are the temperature conditions from which knocking tends to arise above laying 
temperature, it progresses to step S23 and the fuel of the high octane value currently stored in tank 6A for 
fuel supply ** [ / the conditions of an engine load ] is supplied to an engine 1 . 
[0115] Moreover, when an OAT is lower than laying temperature, it progresses to step S24 and 
distinguishes whether an engine load is beyond the set point. Since knocking tends to occur even if even if it 
is the conditions that an OAT is low when an engine load is beyond the set point, it progresses to step S26 
and the fuel of the high octane value currently stored in tank 6 A for fuel supply is supplied to an engine 1. 
[01 16] On the other hand, since knocking cannot take place easily when an engine load is smaller than the 
set point, it progresses to step S25 and the fuel of the low octane value currently stored in tank 6B for fuel 
supply is supplied to an engine 1 . 

[0117] The propriety is judged, a selection condition is changed and the fuel chosen at the time of the above- 
mentioned usual operation is also explained according to the flow chart of drawing 1 1 . In step S3 1 , service 
conditions, such as an engine revolution, are read and engine stability is judged like said step S13 at step 
S32. 

[0118] When are judged with engine operation being fully stable, and it progresses to step S33, the existence 
of knocking is judged and there is no generating of knocking, it progresses to step S34 and the fuel selection 
condition (decision value of an OAT and an engine load) shown in the flow chart of drawing 10 is held as it 

is. 

[01 19] On the other hand, engine stability is bad, or when knocking occurs, it progresses to step S35 and 
setting out which changes the fuel chosen corresponding to the conditions at that time between a low octane 
value fuel (tank 6for fuel supply B) and a high octane number fuel (tank 6for fuel supply A) is performed. 
[0120] And in the same conditions (step S36), the constancy when supplying the fuel by which change 
setting out was carried out, and knocking are judged, and when engine operation is stable or knocking stops 
occurring, a selection condition is changed so that the fuel after the (step S36, 37), and said modification 
may be chosen (step S3 9). 

[0121] For example, a high octane number fuel is made to supply at the time of the conditions that it is the 
same when a low octane value fuel is supplied and knocking occurs low [ an OAT ], since the engine load is 
small, when it is checked that knocking had stopped occurring, the set point (criterion) used for the 
judgment of an engine load in step S24 of the flow chart of drawing 1 0 is changed smaller, and a high 
octane number fuel is chosen. 

[0122] Since the engine load is large, when a high octane number fuel is supplied low [ an OAT ], 
moreover, when engine stability is bad When a low octane value fuel (better fuel of volatility) is made to 
supply at the time of the same conditions and engine stability has been improved The set point (criterion) 
used for the judgment of an engine load in step S24 of the flow chart of drawing 10 is changed more greatly, 
and a low octane value fuel is chosen. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



12/9/2005 



JP,2000-329013,A [DETAILED DESCRIPTION] 



Page 12 of 12 



[0123] Even if it changes an activity fuel between a low octane value fuel and a high octane number fuel, 
here [ whether the stability of engine operation is bad, and ] When knocking occurs, on or the conditions as 
which a high octane number fuel is chosen in an initial property When a high octane number fuel (tank 6for 
fuel supply A) is supplied and knocking occurs, when a low octane value fuel (tank 6for fuel supply B) is 
supplied, and stability is bad, it progresses to step S40 on the conditions as which a low octane value fuel is 
chosen in an initial property. 

[0124] step S40 — the mixing ratio of the high octane number fuel from the high-octane-number- fuel tank 4, 
and the refining high octane number fuel from the low octane value fuel tank 5 — the octane value of the 
fuel stored in the tanks 6A and 6b for fuel supply is changed by changing a rate, that is, when knocking is 
not improved, the octane value of tank 6A for fuel supply is raised more, and when stability is not improved, 
the octane value of tank 6B for fuel supply is made lower (a low-boiling point component is made [ many ]) 
— it is made like. 

[0125] And even if it changes the octane value of the fuel supplied to an engine by modification of the 
above-mentioned mixed ratio, when neither engine stability nor knocking can be improved, modification of 
the further octane value is aimed at by changing separation, fractional distillation, and the refining 
conditions of a fuel (step S41). 

[0126] For example, buildup (knocking evasion) of the octane value by modification of separation, 
fractional distillation, and the refining conditions of a fuel 90 degrees C - 150 degrees C of boiling ranges 
initialized with many higher components of an octane value For example, it is carried out by narrowing at 
130 degrees C - 150 degrees C, extracting a fuel with a more high octane value, and lengthening more 
refining time amount over the fuel of the low octane value which remained, raising an octane value more 
and making high the octane value of the fuel stored as a low octane value fuel. 

[0127] By modification of the above-mentioned fuel selection condition, a mixed ratio, and separation, 
fractional distillation and the refining conditions of a fuel, the selection condition of the fuel at the time of 
operation can suit an object engine and an activity fuel, and the fuel which can obtain good engine operation 
nature can usually be supplied now to an engine. 

[0128] In addition, neither the priority of modification nor the decision approach of modification is limited 
to the above-mentioned thing that what is necessary is just the configuration of aiming at an improvement of 
engine stability and knocking by changing at least one of the above-mentioned fuel selection condition, a 
mixed ratio, and separation, fractional distillation and the refining conditions of a fuel. 

[0129] For example, you may make it the octane value of the fuel which changes separation of a mixed ratio 
and/or a fuel, fractional distillation, and refining conditions, without change a fuel selection condition since 
it will be lower than an octane number requirement on the whole when knocking occurs on the both sides by 
the side of the low load of the engine with which a heavy load side [ of the engine with which a high octane 
number fuel is choose ], and low octane value fuel is choose, and is store in the tanks 6 A and 6b for fuel 
supply become higher. 

[0130] It is held until a fuel is supplied to a fuel tank 2 from the exterior, the result of having changed the 
fuel selection condition, the mixed ratio, or separation, fractional distillation and the refining conditions of a 
fuel is reset by the initial property when refueling to a fuel tank 2 is performed, and it is made make the fuel 
selection condition which suits the newly supplied fuel, a mixed ratio, and fractional distillation and the 
refining conditions of a fuel learn here. Refueling to the above-mentioned fuel tank 2 can be made to detect 
based on the open/close switch of a fuel cap. 

[0131] moreover, it is shown in the 1st operation gestalt — as — an engine load — responding — the mixing 
ratio of a fuel — the configuration which supplies composite fuel to an engine, changing a rate — setting — 
engine constancy and the mixing ratio for every engine load from the existence of knocking — you may 
make it change the criterion which changes a rate or is used for distinction of an engine load 
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[0 0 5 1] tt*£l lE*©5W!KJ:4k» mftMIR 

©attfcwwu x*)mm^m^^>'y>iz^^^ 

[0 0 5 2] flf*Sl 2tZ&<D§£Wl l zX2> fc, .x>v> 

ft»T # 4 i 5 4 k v» -5 4 o 

[0 0 5 3] ff&Sl 3EilO»WKJ:4k, ^VvV 

[0 0 5 4] ff*fll 4iE1£??f£ISK.fc& k, • 

fflfiS: w^: # arJEffcfc >b «ll£*f(S-c I5kv^ 
4 0 

[0 0 5 5] W*^l 5U%W%:W\zXZt, 
fctt»3*t4«fi-09aSfc.fc ^ tettte-Scjeflfctfil-t 

ri*&4 0 

[0 0 5 6] It&gl 6B«0*?l3KJ:4k, ^ 

tt*W_b$*. 4fc> S v*>7<Og;ijLi:®m-C£2>t 

[0 0 5 7] W*A1 7B«©«flCJ:4J:, *MS*fc 
©*rfcfc«*Ht»KJ: »tt • ^ • 

£ 4 «t o Kfc* k 
[0 0 5 8] 

fecoti-4 0 

[0 0 5 9] *»*V*2I±, *Wfc»»3*t4«*-4r 
!6=aEi-4fe*©<)WT*t), *&»0$3-S«t6**-*-4# 
Sty 3 Cf^t^4= Sfc, #9S3Kii* 5H§S*x 

ymmPr 9>9 5&mfhtix^2> 0 

[0 0 6 0] mti&*9 9>mm&9>9 5F*3tC»i. & 

w. mmm*?9>ffimn*>? 4 t&*9 9>mm 



(6) ^2 0 0 0-3 2 9 0 1 3 

10 

[oo6i] taie&sR-ttifSfli * > * 6 «\ 

KtSCT^igLT. 9 >{ffi<6gv^£h?*4C: k £ 
^•t-»-*®HW**iH-^^5*^^>'«^^>^4^. * 
©to©*jMeHo*«-*ft** * >««S»^ 5 fctt 
10 «&i-4 0 **ife<0^lciJV»T> MRiliB2Cft 
J: -9 lC3oicE^-?^ a&,£ffiH<0-5*>:i-**>Mffi«>ft 
V'jfcfrt^ < 90"C-1 5 0 t:<0$ * ®BO$jfl- 
9>m<0-&^teftt LX^L,xm*)tHir 0 
[0 0 6 2] %.iZjfemt:MW-rZ>o »MK«t4ifiO 

V&mMlilz&tX&gl&ZftKmXZix, m 
Wm^i 5 o-ci-£4&£;Dnx.<bfi.4o RJnfcfc.fc-9 
r«»Lfc»jfti 5 oraTo»R»i. *««9 0*Ci 

20 -e<£iP£*u ^ip-fttwJ: *)&mi-fi:ffi&9 0XZ~~ 1 5 
0tiI<oM^ HS*9 9>mm.Pc9>9 A\z&1&Z 

tiX9rz.h1xZ a 
[0 0 6 3] i^<Oli:fiV'Mt»Al 5 01C 

W±0^3R-»±. te***>ffi^»*V*5fc#ii££ixT 
^x.'bti-Sa HI2 \,zm-T X n 

~ 1 5 §X,mMx*9 9 vfE^v^-c. ±M<r>^m\z 

x vm&zfr^Lx*? ?>ffi<Dm%i>&ftiz&mx& 
4 0 ^5, t>ym<r>m$Mm\±. 9 or- 15 or 
30 <Dm.wizm%.2ti&i><ox~te%<. uro^msv 
M^^^5'>ffii-ic:>i:T®J:s:^s^4-<i t^-c* 
4 0 fw-i±. &&9 ox:&.T<amfti&** * 
>mmnt Lx^-mL, *ti&.mns*? 9 >mm&t 

■f&m&.X'jb-oXb&.^o 
[0 0 6 4] &*99 >ffim&9 ^95 l*l<0^3S:S^ 

mi ox-a, 9 >mmxw i i0& t m<o&m izx*> 
g-s-fck-o^fiSiS-gtf, *? 9 >m<o^m^z^cx.h 

ii4 0 fiU MUM-ft&gmW l 0tc«t i)3cK$^fc^ 

n?>*9 9>miu fr'gU3xfr&$tt&*9 9 >mm 

40 »^ >^ 4 ^ffi=x.f>tuS^#J: "9 fefiv^ 

[0 0 6 5] m*9 9 >m*ft>t>Z>B&<r>&Mte* A 

tem\z\ti--74)-<7>-&i&.5m*'iT ) ) t<ox-*i)> mf&mx- 
o m^nm^mrs BB^s^s^oaf^fT r^mm 

Mr Um) J ^249H~^253R#fi5) . iif, 5^#S 

*i : -*35 s (g:T'r4ik^J: *) * 9 9 >Mtf±lif <bi%Z<D 
X, 5fcKS:Sft4«fe«-«^«jtlcJ:oTJ±> ^^J'V 
ffl?:J§6ii>4^*^^^4>ii s fi;T-r4i k t*4o 
50 [0 0 6 6] ft, ffifE5H^3-?£***>tf&**k1& 



(7) 



2000-329013 



11 



12 



f0 0 7 3l fLT. ^O^ift^FTSL^iilit^T- 



i±. «*WfcK§e«4>«Ms (*ffi«fHiafcO©a:K*) rt s 

tz&*?? >wbmo*9 9 >m*fflmm3m.K ± ^ 

[0 0 6 7] Ja±OfEJBK.k osy^w^v^^fifx^n 
fc, «*?*>fflttti:, tfiawiioeii)*^ io 

*>«0*M^fc*;c 9 0t- 1 5 0*C 

a^o^s* us stvc as- u 

[0 0 6 8] T»Ei>'^>'«)a«E*ft»=J6tfc«miR'fr 
ifc*s©HlEM\ -x > v V ft tfx. > v > m !g& (rpm) 20 

cis cxmt-tz; ? * v ^luso*:*^** 9 9> 

fiBU*"=f*frfoii4 (B3#JH) o BP*>> ^Vvxoa 

efcfWfcftWTx / * rmmotztow*.* 9 9> 

[0 0 6 9] ft, xvy^UffitftffitiJttt LT 
x'/y>DciW ? 7 > — ^ £t#I8 LT&Se **Wt 30 
[0 0 7 0] »«*KSfL*:J|44«JH-Ofi^ifc^swil 

[0 0 7 1] tMEave*-* 2 1 Kli, jAC^CBMR-feV 
•9-, T^-teA^JK-tv*, 

lMHi-9-a t AJ!j3*t4„ 40 

[0072] :;-e, ttKflfls 3 

fcH, $HZ&*9 9 vffi«*h?*A5&«,' »*ri*9 CCJ: 

•jtfiv^^.^, KriE^efcSSfi i osWHUstiafc 
&jb * > * ciiiMist i o *i£»ti\ &m*mm 

tri8S#fr 5e»± l^ofc?,, » 9 0 "C J: »> <b ffiv> 



+ k & v> t , nrcffi^ Affi * > 9 n<nmPr i^>-j>K 

[0 0 7 4] ifz. i'/Woft^Ta'li, + > 

>m&mkm&9 o-c- 1 5 cc^a^is**^ 

[0 0 7 5] ft, ivy>*«tt]BHi, ^v->'v<7)^ip 
^cjlflEcai^TflBfrS*- HI 4ii, Sil 2 <o^US<z>?g 

tzmi <onm<r>mmx\±, &*9 9>ffim#9>9_5ft 

K«*KfcR*« 1 0 3*IS:S $ ft4 t L EI 4 iz 

mzixzm2<r>nmv>Mmx*it, &*9 9>mm&9> 
9 5 tmn^cmmm.i o fca*su*KKii3 

fi:*^^ >ffi«S»* 5 t^»5S:«^gl 0 t©Hf 

v>5o itz, &*9 9>ffiBM9>9 5K14, 
•tv-9-1 lA s Ka?^4o 

[0 0 7 6] JiECifc^fcfllftfilfl-tt, 
H t B CXi> •) > M&9>9 2?1 \zftx. h tilzm&tfft 
%&3KmX2ti-. K5-Sfff3T-t±, »^HOisVHw 

l> n*9 9>mm®\m*9 9^mm¥t9>9 akk 
*.btiti. &*9 9 >mm&im&&m$iWii oiz&t> 

M®k&* 9 9 >mt$M9 > 9 5frt><0&KM*9 9> 

[0 0 7 7] ±ie§i2^^iifec9^^#*^ 

fflt LT, iftttft-bVtl lT-^m$ix4ig;^^^> 

lc5:orv^v^-&-lC»i, 3>ea.-^2 l*^0}g^ 
K J: tf H# > TYliPmVt ® ^ 9 9 > ffiM® 9>9 

[0 0 7 8] I3 5li. »3 0HtfeO?£SI£gvr-X->->*> 
E^2W|tigco^i:B#ir, &*9 9>m®!fr9>9 
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5 fcfttt&Kttltl 0 4:*«ai*»=K««*t*-*. 2o 
OflMWMMI* V* 6A, 6 BiWt&iU 12 001 

tt^ixtrv^o tfc> KTG 2 oolftftgl * V * 6 
A, 6 Bli, *:h-W^#i£ffl^EE* , v7 2 1 A, 2 
1 B£^LT$^gJ9#;l;<;V'r2 3 fc»«S*LT* 

*&ffl^>^6A, eBoncv^w-jroiw, 

[0 0 7 9] ±Ei:«</:iiWli, % 1 O^ifecD^ 
«»3K*A*ft % »^3fli, »jSffiH«SvMC 

m^rft*? 9 >mm&t&* 9 9 >wmh \z»m 
u m*9 9>mxmKiis*? 9>mmi&?>? 4\zj& 

z>„ fit, &tt&K£iti Qx%*9 9>m\z?$Lnz 

nk&* 9 9 >WBift9 > 9 5frb<D&MM*9 9>ffi 
A, 6 BK«i££ft.5> 0 

[0 0 8 0] iit, ±fe^3onisw^tc#^r(o^ 

fflttt, 2o©l»t^^^6A, 6Bt»LT 

cO^Wtt^ffl^V^ 6 A, 6BOVvftt*—#09tttt* 
[0 0 8 1] ttttltlMl? V* 6 AlZttLxm 

&m&m9>? 6B j: •? 

«*. tra#ii:$lli8 7 ti, ** ? * >ffim 
&9 > 9 4 h V>&M&(Om&tf1&* 9 9 >ffi&M9 > 
9 5frb<Dmmm:<nM&£ *) t>*# < %ZZdiz&fe 
U ^o, Z.9>b&kzWitR9>9&WjLJW72 2 iz 

i *) mtmtkm 9 > 9 6 a km- Lta*ifta«tt» s ix 

*J:$k1-*« 4*:, irfe^>^«J0#x.^t;py2 2ir 
± 0 JSttftftg *>*6BK#L-c $ *x 

* «t o \Z U • i ct> t £ K, **8.&-£-l»P!$£fS 7 li, SS 

* >ffij$M9 >9 4 ^&OjRmSOM^«rM^$-«- 

&fc#u> mttmz&*9 ?>mm&9>9 sa^^m 

[0 0 8 2] LT, iV^VOSMEfctoWIJMrc, 

* > 9 6 B KB? x. h iXX^i> itmtti&t 9 9 vffioj^fl- 
tfx. > v > l S tib «t 7 C U ^ V y v* Wi*il5 
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* V * 6 AKjfx 1xX^Z&M.it3-&* 9 9 VfiffiO 

[0083] ±ia**«>«mft»*K iit, 

#X>'^1'7'2 3Hx>y> 1 iX<D*9 9 yffitf&it 

[0 0 8 4] ft, ±IBI115tC^$^2»^3 0||Jfe<7)^ 
Ki5V»T % g!4 (C^$ft-2>^ 2 <oHifew^ tmUiz, 

&*9 9>mm&9>9 5 fc«»efcssiei o t^nt- 

■feVtl l^KlttU, ^tt^-tV-9-l lT-^ffi?tL* 
oTv^v^-^tcii, &*9 9>ffiM&9>9 5ft<om 

mmM&nmWii oizffimstixnm&nzftiiitz 

20 MtLTti^o 

[0 0 8 5] 0 6l±. ^4 0HiS<^^ ; gr^-r^>v 7 > 

ov^xAftBSiEi-e^^o S^4 wHiS^^icisv^ 

4 9 9 >ffiM&9 >95 rfmfb 

fL, dfLfj^S^^^Vlffi^^V^ 4 t&*9 9>ffiB 

&9>9 5t <7>mmii t *i%-?tim&m&}tmn&& 7 tc 
± *)mmm&$ix> mmm&m#>7%*'kLxMm®i 

&m9 >9 6 Ktt&SfL&fllJ&ll. ^lcoHMW^t 
30 ^^Vffli^#^>^4 k&*9 9>m&&9>9 5tiz 

trtirtimttz&MtftoMft&iMms.i oa, iob 

[0 0 8 6] tNrlBflm%K9S!Cl 0At±. 

^ ^ vffi^fi-^ > 9 4 fioMwit ^ ^ zsmf&fri, 
f&MtmoftmiZ £ZM&ti:k*(Om&\Z£ 

9 9ym<nm&\z?lc'g-fhi><r>x*)Z> 0 itz, mm®- 
escK^s 1 0 b ia\ 9 9 >mm&9 > 9 5 pwmm 

40 [0 0 8 7] -J-LT. iV^/ 1 (DSK^t-JEBtfS 

* 9 9 >mm®9 ~s 9 ±n<»%* 9 9 ~y i mmp s k'8i* 9 
9>mmft9>9 5^<dm^9 >mmnti>K.mizm® 

C fc«-frJt*T«-fr« *VT. M®m&m 9>9 6 IZ&& 

? *xt. mmt&m # > r 9 l t * > *j > 1 »=«» 
nm t &<xft*'Xz?T7mi$.xit. &*9 

50 [0 0 8 8] j?5> ±EH6i:^?ii4i4©il^l 
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k*v»t, 1114, 5 iZ7H2ixz>Mm.tmm-. 
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fc> ^efcgsa loBtst^ >^5t 

teKfroTV>&V»fc §»c, ^fl- 1 OA, 

1 oBizmnzitzmj&t utiVo io 
[00 8 9] E7»±, &5<omnv>Mmim-f x>->*> 

Ov^7-A«^;|lI-C*>^o »S£ 5 W^Jfe^Slli, III 5 
K^L7t^3 0!t&feO?£inc#LT, *Bfl-*V*2*fc 
**WJ»)#*.>*A'7 2 3 ^Uxvyv 1 \zMfti§t 

#x/n*;u7'2 3 i^Ltx>i;v i cjBfittt»trl4 
J: 7 Kfltj£SftTv>4 0 IP*,, ifi-5l»)fx.A>y2 3 
K«toT, l^fflr/?6A, 6B, teftfflttft* 
>^24, lS^>?204oo^>^^t,IK?^ 20 

[0 0 9 0] ::t\ mfie4oco^ KJi-t-fr-Pftg 

2 3 tcj:^ ? V^OSiRKioT, x^^/icftgs 
[0 0 9 1] HEttttJitttt* 2 4 Kli, ttTK* 

1\ &m#4 oTzmmiz&zxiizmmzii. mmmz 30 

iotl*L/:M4 0TOT©Ml±, -^Of£i£iP£ 
Us %Lftt» \Z£*) Wfc L 4 0 tijaTO«fl- 

j&ftflO «HBtt»ffl*S»^>^ 2 4 Utt»$*vO? 

[0092] 5 ox:m&izt£i,m.^ 

0«S» (»L< 4 0 -c- 1 5 0 r li, 

0^9 ox;*T**PSfL, R*swtfcj: t)m&vtzm& 
9 0 r- 1 5 0 v.m.mvmmK 9 >§utM* > 
9 4 izmi&$i\xfSrz.hti, mzm&**4 0-9 ceo 40 

*$fti»£* f l 5 0tJi±oMi±, *&H-efcK3SEg 1 0 

[0 0 9 3] -€■ LT, MKS^f 1 0t3cf?<lT^ 

5Kiie>*LT|j : x.£>:Jt, KrlBS!*^^vfflj»«^v^4 
t KrIBiB:* * * Vfli«m * > * 5 <0^f|- 1 a*, «r 
G%ft&&-it¥IISES 7 \z ± tj ?£-g-Jt^*fi&$ JitS 

?>?6A, 6 BKfriKSix&o 

[0 0 9 4] lit, ±E»5 0*J60»«IKiJ»t4« 50 



SI) , ^r-^S 2JAP$-^ii/VC\ &»f$ (^7^ 

[0 0 9 5] *xy7S 2T-I1, 4 v 3 V-XW ? 

f* ? ON 3*Lfc#£o»#*»JKj&*Rj6ilJK. Wxlf4 
0TC) A •) fcfiv^^^SrfUSU-rSo #£P*fij£ (XV 

WlSiZlx&t ^f';^S 3-^ji*, ^iajK-t 

[0 0 9 6] ^Bi&li-eior^t^iaK^sgias 
i»» *fiv»a-&K»4, ^-r-^s 4^it*, frieteiiffl 

£*fl-*>*2 4i:fx.f.hTv>5ftI,$.(?)Sv»i^ 
#£x>^v i KftiS&s-tf* i-Hcu Mnomkm 

[0 0 9 7] JfrWtettT**^ n^fiffi^TE 

3R-^>^ 2rto«m *^vv>in-t(t 

[0 0 9 8] t^:, f^iP7KzaK75 ? ^S.Sm±r-*4fc 
^f^S6^1*, «m«f&A > 9 6 B 
?>litv^fit^ ? >iO»x>y > 1 ic«i^ 
£ti& X n iz-TZo 

[0 0 9 9] mmft®f&m?>9 6BiZKx.h1%T^ 

[0 1 0 0] I9C7n-ft-Hi, i&Si^Cfflv»fc 

IB) («Alf«3ftttftllltt*?»^»KS*4-COB*BI) * s 
[0101] jt&»^^* J tS^«FF5 J: •? f> t £ iz 

is, xr-^s 1 3-^t*, mm*e>^> 

4„ 

[0102] mm^> v>&izm*m-t'<? * ~ 9 

*>z\t tfx- § 4 o xv v >$3cS * ^1"/-? 7>-y a*® 
^ffiJ: »9 t/hSv»»-fr (x>y>Igi*^LTV>4i 

Mi-> xf7/s 1 4^ii*, 
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[0 10 3] LT, ^ y*V^SI£a s ftv>fcfl»r$ 

>1 Ktt&T- fcWISrU ^fv/Sl 
[0 10 4] — #, xf^sn-xf^ysuc 
-/rs 1 6^at*, H-aa*m~fc»**«ffl*fl-*» 10 

£«KgEHtaSS:SE«:*T-?o 
[0 1 0 5] fllx.!*, ifi«i?V^6B m*9 9 

[0106] mmMH>i-4 c nift«ii«auE*ft : 
[0 10 7] jEk, *&»ffl«»fl-*ftl&i-*iaaE#fl i "c* 

t&W}mmi>m<. *><*>©, /7t>/i«» 

[0108] -5-.lt, ni»KWi:aK*ft-cott»i«»t 

7) x *<D%3W)i%<nx.>"s>mM&Z> 1 8 

-Xt77"S 2 OKiJV^Tflirffi.XT-y'T'S 1 2~Xf"; 30 
zfS 1 4 fc|5|»KLT5t®U 1&E3*tt*Slfc1-*&i& 
&ftt>tlfzt #£l±, Xf-^S2 l^a*, 13 8 ©7 

t&o 

[0 1 0 9] mmi&®BMtfM$L2ttZi§Llg& 

[0110] tfc, &*99>mmm- mmm*m*> 



#112 0 0 0-3 2 9 0 1 3 
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J. 

[0 111] ±fB©*$KUT, tettPHBfl-«>3K*fr 

m& i x. > v v Ktti&i- * £ 1 **t- § * i o k & s . 

[ 0 1 1 2 ] n, fi* ? ? >ffi««. * > 9 

||:, S&eHft&ffl * V? 6 BfiCS^BftS:tt»t4 t 
# Ota* ? V? 5tf»fc©*M£|-<Ot!l#*Ef5S 

tt/fttHtfcS** 

[0 1 1 3] 01 0C7D-ft-Hi, $£i&f£©»1ir 
gfe4nc£lt£^©a^£^tk©T-&'K ffl@ti*3E 
7-fZt (At- v 7S 2 1) , Xf ? 7*S 2 2^it*, 

[0114] ^tas* j K^sam±-c, 

[0 115] itz, tUtiBLBt&IBfemmt 9-tfiv»»^ 

_t -e * £ * * wait- * o > v >^#**K3^fflJa.± 

T** £ t # K *±, t x^SSWSv^frt* o X 

/^^^jgilv^t, Xf -^^S 2 
*, m&<&1&m9>9 & A\Z%ix.hiXX^2>-&*9 9~> 

[0 116] i>y>ftW#»3e«J:»)fc^Sv» 
5^j1*> 6BKJ&A.e»*fCV»*tt* 

[0117] ±faa#a<Ei*»=aiRs*i.*«»»='3v»T 

fe> •e-©a5**IKUT, SlR^#?r^lEt-l»J:^l-5: 
Xf77'S3 lT-ti, ^VvVHie^ifoa^^O^ 

*j2s**frv^ y -fS 3 2-e»±x ItrfS^x v ^"S l 

[0 118] i>3>>WE#+fl-fcacjeL.TV»*fcW£ 
$ft-5»t, X f y S 3 3 'slAf 7 7 + > ti* 

3 4^jt^•C, Ull 0©7n-ft- h lC^$tt^>^iH- 
[0 119] xy/>©^S#Iv^, Xtt, 

9 9 >mm& mn®&m9>9 6B) t-&*99>m 
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mm (mmjs^v^ba) tvm-c® 
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ffi<Dt ri&v^^^v^ ■pOx.lf l 3 Ot:~ 1 5 OVlz 



[0 12 0] -5-UT, m— tktt-iZ&^X Uf ?yS3 
6) , ®>)%tmfc2iT.tctem-Zmf&Ltzt 

f'^S 3 6, 37) , 1trlB^Jimo^* s S^ $ ft* 

y L&< 

[0 12 2] ttz, tUK.m&# t 1&<* xyy>| 

£ fcfc * * * >ttft* OMfcttO 4 9 Av»«tfl-) 20 
S*» i>^v*5aK3i*3fc#S*i.fc»*tc»±, EI 10W 
70-ft- h<OX-r y^S 2 4 Kisv^Txv 5»fWS 

o«jeK»v»*B3gfi (fljeat») £4 9*t<^H 

[0 12 3] iit, ft** *>ffi 

* * Vtftttt U&ttiH&ffi ? > ^ 6 A) Lfc 
tt&ffl 9 > 9 6 B) iftfeUiS v»*& 

[0124] ^f-;ys4 otii, 9>mmm9 
4&h<Diis* ? ? >mmftt&* ? ? >mmm-? > 

2>z\t\z£t),mmm&m9>9 6A, 6bi:fx.t)n 

6B<D*9 9>Mi£ *)&<-$■*> 
[0 12 5] -€■ L"£\ ±fea-£-ifc^<£>^HK4oTxv 

^vfcjea^*^ y*>yi&mr-£%\,*m<£iz\±^ mm 

[oi2 6] «*.i4\ mmvfrst. ■ ■ 
S3gSKrv>«»jjit«B9 ot:~i 5 o*c*, *99> 50 



Ti 9*** Vffi£4 i)S546T, ?>ffimmtL 

[0127] ±E*a«R*fK a-§w> mmnfrm 

J. > v VMEtt £ ft* * > >* > * - 

IB <Di> <D \z (R5e"f & © t? f± 4 0 
[0 12 9] «x.»X, ****>«M**«W?**L4i 

>i?><7>&nffimt, 9>mmm&mnzixz>3. 
> 3; > (Di&nffim t <o^-e, y y * > y&%>k-f z> 

?6A, 6 blc^A<b?x4jl*l-0*^^vfli* s J: 9 SS < 
[0 13 0] -CT% «M5HB^«^ S-frtt*, ^»<0 
ff ^ > ^ 2 Kftff* <b «m«<«Mfr S ft * f S ti. 

mm9>9 2 izft-t zmmm&tfftfrtifcm&x~v)M%f 

K1"* 0 ±EjS8ft* 2 I,ztt1rzmmffi1& 

[0131] tiz. mi<?>%mm\z7fi~ts. :> )\z^ ^> 
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